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Summary 
Four sheep fitted with rumen fistula were used for this experiment. Experimental animals were fed 
once a day with concentrate (commercial formula feed for beef cattle) and ltalian ryegrass hay chopped 
at the length of 2 cm， by mixing with proper water ; i.e.， the ratios of concentrate and roughage were 
set 8: 2 (high concentrate ration) and 2: 8 (high ro時 hageratioιThe amounts of ration were determined 
at 80 % lev巴1of dry matter intake in case of ad lib. feeding of mixed ration at both ratios. Digestio日
trial was conducted with 4 X 4 Latin square method from four treatments of different concentrate and 
roughage ratios， and separate and mixed rations. On the next day of each trial， rumen liquor and blood 
were sampled during 24 hours. Digestibility of crude protein was significantly higher in separate ration 
than in mixed ration with high concentrate feeding and higher in mixed ration than in separate ration 
with high ro時 hagefeedi時.respectively. Intotal d伊 stiblenutrients (TDN)， however， there is no s叩 11
ficant difference between the separate and mixed rations though the amount of TDN was higher in high 
concentrate feeding than in high roughage feeding. Changes of ratio of acetic acid to propionic acid of 
rumen liquor kept low levels in separate ration until 3 hours and in mixed ration after 6 hours in high 
concentrate feedings， and in mixed ration until 3 hours in high roughage feedings， respectively. 
Hematocrit， and concentrations of glucose and insulin of blood plasma tended to change in higher levels 
in mixed ration of high concentrate feeding. 
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Table 1. Chemical compositions of rations used in the experiment 
Ration Moisture C. protein C. fat NFE1) C. fiber C. ash OCC2) OCw3) 
(%) (%) (%) (%) (%) (%) (%) (%) 
Concentrate 4) 14.7 13.0 4.2 60.5 2.2 5.4 61.0 19.9 
Roughage) 11. 9 5.9 1.6 51.4 24.1 5.1 21. 7 62.0 
1) ; Nitrogen free extract. 2); Organic cellular content. 3); Organic cel wall. 
4) ; Concentrate was used formula feed“Dyna-Beef' made by Nihon Nosan Kogyo Co.， LTD. 
5) ; Roughage was used Italian ryegrass hay chopped at the length of 2 cm. 
Table 2. Digestibility and digestible nutrients in separate and mixed feedings of concentrate 
and roughage rations with different ratios 
High concenrate feedings1) High roughage feedings1) 
Item 
Separate ration Mixed ration Separate ration Mixed ration 
D伊 stibil町(%)
Crude protein 74.4:t 2. oa2)3) 68.4:t2.4b 38.8:t4.1d 52.4:t 3. 2c 
Crude fat 80.1土1.6a 75.4土1.9a 47.5士3.5c 59.1:t2.7b 
NFE4) 85.1:t2.4 83.l:t1.3 66.4 :t2.3 66.2士2.2
Crude fiber 25.1:t 7 . 7ab 16.1土6.3b 35.0:t4.6a 26.6士4.9ab
OCC5) 91.8土3.8a 90.2:t0.7ab 77.9土1.5c 82.2土1.2ab
OCW6) 44.7:t20.0 46.3土19.3 41.8:t17.3 39.7:t15.2 
D取 stiblenutrients (%) 
DCp7) 10.9:t0.3a 10.0:t0.3b 3.2:t0.3d 4. 8:t O. 3c 
TDN8) 67.8:t2.1a 67.0土1.6a 47.4:t1.8b 47.6士2.5b
1υ) ; Expe訂n川lf印Iπ悶I
feeding ; i， e.， 67.0 g/BW (kg) 0.75 /day in high concentrate feedings and 55.3 g/BW (kg) 0.75 /day high 
roughage feedings， respectively. The weight ratios were 8:2 (l珂hconcentrate feedir耶)and 2: 8 (high 
roughage feedings) of concentrate and roughage， respectively. 2); Mean 土standarddev凶 ion. 3); 
Means with different superscripts are sign凶cantlydifferent at the 0.05 probability level. 4); Ni. 
trogen free extract. 5); Organic cellular content. 6); Organic cel wall. 7); D明 stible crude 













































第一胃内液の VFA濃度のうち， 1 dl中の mg数の変
化を図 3に， mol%と酢酸/プロピオン酸比の変化を図






























Fig. 2. Change in water intake， pH and concentration of 
NH3-N in rumen liquor after feeding 口一口，
separate ration with high concentrate feeding. .-・;mixed ration with high concentrate 
feeding. 0-0; separate ration with high 
roughage feeding. .-.; mixed ration with 




























飼料多給では，混合給与は分離給与より ， 1 dl中の mg
数で給与後 1時間まで酢酸と総 VFA濃度が低く， mol% 
では給与後6時間までプロピオン酸濃度が高く ，酢酸/
プロピオン酸比は給与後3時間まで低く推移した.酪酸
L-..L一」→lームー /1ー よー I.......L→ト4ー|トムーI-l
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Fig. 4. Cha昭巴1llco町巴日tration(mol %) of acetic acid， propionic acid， butyric acid and total volatile fatty 
acid in rumen liquor after feeding.口一口;separate ration with high concentrate feeding.・-，









































50 r I ¥ ー胃に入ってきた粗飼料中の粗蛋白質やoccなどの成
分を分解する能力が低下したのであろう.混合給与では，
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Fig， 5， Change in hematocrit and in concentrations of 
glucose and insulin in blood plasma after 
feeding.口-[コ;separate ration with high con-
centrate f伐 ding.-・;mixed ration with 
high concentrate feeding. 0-0; separate ra 
tion with high roughage feeding. トー.;mixed 




































したイタリア ンライグラス乾草の給与比を8: 2 (濃厚
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